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Fig. 1 
Typical Specimens After Sealer Application 



I 
I 
I 

Product 

I 
Number 

1. 

I 2. 

I 3 •. 

I 
4. 

5. 

I 6. 

7. 

I 8. 

I 9. 

10. 

I 
11. 

I 12. 

I 
13. 

14. 

I 15. 

16. 

I 17. 

Control 

I 
I 
I 
I 

- 11 -

TABLE I 

Sealers Submitted for Evaluation 

Product Description 

White pigmented chlorinated rubber curing compound, 
27% solids. 

Clear chlorinated rubber, 29% solids. 

Two component penetrating polysulfide-epoxy resin, 50% 
solids. 

Two component epoxy resin surface coating. 

Clear epoxy chlorinated polymer. 

Two component epoxy bonding agent. 

Clear chlorinated rubber, 20% solids. 

White pigmented chlorinated rubber curing compound, 22% 
solids. 

Clear chlorinated rubber, 26% solids. 

White pigmented chlorinated rubber curing compound, 38% 
solids. 

Acrylic polymer resin. 

Two component epoxy resin surface coating. 

50% distilled tall oil, 50% kerosene. 

50% boiled linseed oil, 50% kerosene. 

Three component penetrating epoxy sealer. 

Two component epoxy sealer . 
... 

Two component epoxy sealer. 

No sealer applied. 
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TABLE II 

PRODUCT EVALUATIONS 

SHALE FREE FINE AGGREGATE 

Product Application Rate ::)pecimen Av. 0pec1men Rating at eye.le No. 
Number Sq. Ft. per Gal. Numbers 10 20. 40 ·70 100 

1 200 73 & 74 0 1 3 4 5 
2 2 Coats of 200 134 & 135 1 2 2 2 3 
3 80 4o & 41 0 0 0 0 0 

4 1st Coat 275, 2nd & 3rd Coat 400 104 & 105 - - - - 1 
5 300 48 & 49 0 0 0 1 2 
6 103 50 &; 51 0 0 0 0 1 

7* --- ------- - - - - -
8* --- ------- - - - - -
9 400 53 & 54 0 0 2 3 3 

10 400 71 & 72 0 1 1 3 4 
11 200 56 & 57 0 0 1 1 2 
12 300***** 60 & 61 0 1 1 1 2 

13 300** 62 & 63 0 0 1 1 1 
14 300** 64 & 65 0 0 0 1 1 
15 162 AZl-4-1 & 2 ·o 0 0 0 0 

16 90**** AZl-5-1 & 2 0 0 0 0 0 
17 135 AZl-6-1 & 2 0 0 0 0 0 

Control No Sealer Applied 36 & 37 1 1 1 2 3 

Note: * - No tests performed. 
** Mixed 50-50 with kerosene before applying to specimen .. 

**** - Recommended at 30 sq. ft. per gal. (Could not keep on specimen without ponding). 
***** - 20% lacquer thinner added to mixture before applying to specimens. 
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TABLE III 

PRODUCT EVALUATIONS 

SHALE BEARING FINE AGGREGATE 

Product App.lication Rate Specimen Av. s1ecimen 
11umber Sq. Ft. per Gal. numbers 10 20 

l*** 200 25 & 26 0 2 
2 2 Coats at 200 131 & 132 1 2 
3 So 15 &:, 16 0 0 

4 1st Coat 275, 2nd & 3rd Coat 400 101 & 102 - -
5 300 3 & 4 0 0 
6 103 21 & 22 0 1 

-

7* --- ------- - -
8* --- ------- - -
9 400 7 & 8 0 0 

10*** 400 28 & 29 0 1 
11 200 9 & 10 0 0 
12 300 13 & 14 0 1 

13 300"*:* 113 & 114 0 1 
14 300*;* 110 & 111 1 1 
15 16:2 116 &: 117 0 1 

16 90**** 119 & 120 0 0 
17 135 122 & 123 1 1 

Control l'J 0 Sealer Applied 31 & 32 0 3 

i'.:ote: * No tests performed. 
** - Mixed 50-50 with kerosene before applying to specimen. 

*** - Specimens retired at 90 cycles (specimens leaking). 

Rating at Cycle 3o. 
4o 70 100 
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**** - Recommended at 30 sq. ft. per gal. (Could not keep on specimen without ponding). 
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PRODUCT tt1 

WHITE P\GMENTED CHLORtNATED RUBBER CURING COMPOUND 

APPLICAT\ON RATE: 200 FT2/ GALLON 

-~ 

0 -0 SHALE BEAR\ NG Fl NE AGGREGATE 

20 

X X SHALE FREE FINE AGGREGATE 

30 40 50 60 70 

FREEZE AND THAW CYCLES 
FIGURE-2 

80 90 \00 
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PRODUCT #2 
CHLORl~TED RUBBER SEALE~ 
APPLlCAT\ON RATE: 400 FT /GALLON 

0 0 SHALE BEARING FINE AGGREGATE 

>E .... -----ti)( SHALE FREE FINE AG6RE6ATE 

30 40 50 60 70 

FREEZE AND THAW CYCLES 

FIGURE - 3 

80 90 100 
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PRODUCT tt3 . 

PENETRAT\ NG POLYSULFI OE I EPOXY RESIN 
APPLICATION RATE~ 80 FT2/ GALLON 

0--~0 SHALE BEARlNG FINE AGGREGATE 

X X SHALE FREE FINE AGGREGATE 

30 40 50 60 70 

FREEZE AND THAW CYCLES 

FIGURE - 4 

80 90 100 
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PRODUCT ~4 

EPOXY RESIN SUR FACE COATING 
APPLICATION RATE: 1ST COAT - 275 FT2 I GALLON 

zND COAT- 400 FT2/ GALLON 

0i------...... 0 SHALE BEARING FINE AGGREGATE 

)( X SHALE. FREE FINE AGGREGATE 

..,,.,,,. 0 --------------o~\..'< -
c,\..t-S . 

(,'< 
~ f>..\ \00 - ·--

~~\£.0 - - - - - -
- -- T \00 CYCLES ONLY 

_. -::_ _ - -~A1£D A - -

10 20 30 40 50 60 70 

FREEZE AND THAW CYCLES 
FIGURE - 5 
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PRODUCT t:t:-5 

CLEAR EPOXY CHLORlNATED POLYMER 
APPLICATlON RATE: 300 FT2 / 6ALLON 

0 0 SHALE BEA Rl N6 Fl NE AGGREGATE 

X X SHALE FREE FINE AGGREGATE 

30 40 50 60 70 

FREEZE AND THAW CYCLES 

FlGURE - 6 

80 90 \00 



---------------~---

5 

4 

<..9 
3 z -

I-
<( 
a: 2 

0 10 20 

PRODUCT .:tt6 

EPOXY RESIN BONDING AGENT 

APPLICATION RATE: 103 FT2/ GALLON 

0---0SHALE BEARING FINE AGGREGATE 

X X SHALE FREE FINE AGGREGATE 

30 40 50 60 70 

FREEZE AND THAW CYCLES 

FIGURE - 7 
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PRODUCT "tt9 
CHLOR\NATED RUBBER S£ALER 

APPLICAT\ON . RATE: 400 FT2 I GALLON 

0----0 SHALE BEAR\NG FINE AGGREGATE 

X X SHALE FREE FINE AGGREGATE 

30 40 50 60 70 

FREEZE ANO THAW CYCLES 
FlGlJRE - 8 

80 90 100 
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PRODUCT +ti 0 

WHITE. P\GMENTED CHLORINATED CURING COMPOUND 

APPLICAT\ON RATE: 400 FT 2 I GALLON 

0 05HALE BEAR\NG FlNE AGGREGATE 

X XSHALE FREE FINE AGGREGATE 

20 30 40 50 60 70 

FREEZE AND THAW CYCLES 
FIGtJRE - 9 
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PRODUCT #11 

ACRYLfC POLYMER RESIN 
APPLICAT\ON RATE: 200 r:r2/ 6ALLON 

0---0 SHALE BEAR\N6 FINE AGGREGATE 

X X SHALE FREE FINE AGGREGATE 

30 40 50 60 70 

FREEZE AND THAW CYCLES 
FlG-URE- 10 
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PRODUCT :t:t12 

EPOXY RESIN SURFACE COAT\NG 
APPLICAT\ON RATE= 300 FT2 /GALLON. 

0---0 SHALE BEAR\ NG FI NE AGGREGATE 

X X SHALE FREE FINE AGGREGATE 

30 40 50 60 70 

FREEZE AND THAW CYCLES 
FIGU~E- II 

80 90 100 
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PRODUCT tt13 

SOi0 D !STILLED TALL OIL, SO io KEROSENE 

APPLICATION RATE: 300 FT2 I GALLON 

>E,,._--X SHALE FREE FINE AGGREGATE 

0 0 SH ALE BEAR I NG F l N E AG 6 R E 6 AT E 
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FIGURE - 12 
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PRODUCT +*14 

50i0 BO\LED LINSEED OlL, 50/0 KEROSENE 

APPLICAT\ON RATE: 300 FT2 I GALLON 
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FIGURE- 13 
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PRODUCT #15 

EPOXY RESIN SURFACE COATING 

APPLICATION RATE~ 162 FT2/GALLON 

X )(SHALE FREE FINE AGG~EGATE 

0 0 SHALE BEARING FINE AGG~EGATE 

30 . 40 50 60. 70-

FREEZE AND THAW CYCLES 
FIGURE- \4 
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PRODUCT it-16 

EPOXY RES\N 5U~FACE COAT\NG 

APPLlCAT\ON P.ATE: 90 FT
2

/ GALLON 

X X S H Al E FREE FI N E AG GR E GA T E 
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F\GURE-15 
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PRODUCT :!:!:17 
E P 0 XY RES \ N SU RF ACE C 0 AT \ N 6 

APPLICATION RATE: 135 FT 2 / 6ALLON 

X X SHALE. FREE FINE AGGREGATE 
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FREEZE AND THAW CYCLES 
FIGURE-16 
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CONTROL ·coNCRETE 

(NO SEALERS USED) 

Oi----0 SHALE BEAR\NG FINE AGGREGATE 
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FlGURE -17 
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Fig . 19 
10 Pieces of Saturated 

Shale After 
2 Freeze & Thaw Cycles 

• • • • • 
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Fig. 18 
10 Pieces of Dry Shale After 

2 Freeze & Thaw Cycles 

Fig. 20 
10 Pieces of Dry Shale Coated 
With Penetrating Epoxy Which 

Were Immersed in Water And 
Subjected to 2 Freeze & Thaw 

Cycles 
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Fig. 21 
Specimen Showing Severe Scaling at 

Interface Betwe-en the Salt Solution and the Air 
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